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The purpose of the book, Mass Spectrometry in Biophys-
ics: Conformation and Dynamics of Biomolecules, is to
bridge the gap between the world of biophysics and of
bioanalytical mass spectrometry. My overall assessment
is that the authors’ goal has been achieved superbly.
The book is part of the Series in Mass Spectrometry
from Wiley-Interscience edited by Dominic Desiderio
and Nico Nibbering. As stated by the Series Editors,
“The aim of the series is to provide books written by
experts in the various disciplines of mass spectrometry,
including but not limited to basic and fundamental re-
search, instrument and methodological developments,
and applied research.” This book certainly follows the
mission of the series.
According to the Merriam-Webster Dictionary, bio-
physics is a branch of science concerned with the
application of physical principles and methods to bio-
logical problems. The book aims to describe how mod-
ern mass spectrometry can function as another tool in
the biophysics tool kit. There are plenty of review
articles and books that describe the application of mass
spectrometry for characterizing biological molecules.
Furthermore, there are textbooks that cover the bio-
physics arena, such as the classics Biophysical Chemistry
(W. H. Freeman) by Charles Cantor and Paul Schimmel,
and Principles of Physical Biochemistry (Prentice Hall) by
Kensal van Holde, W. Curtis Johnson, and P. Shing Ho.
However, there are few, if any, literature sources that
treat the integration of mass spectrometry into the
biophysical world with the scope and detail as outlined
in Mass Spectrometry in Biophysics.
The book is organized into 11 separate chapters, with
the first three chapters providing an overview of the
basic principles of biophysics and mass spectrometry.Published online October 24, 2005
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(J Am Soc Mass Spectrom 2005, 16, 2064–2065)Chapter 1 (General Overview of Basic Concepts in
Molecular Biophysics) is a fairly detailed review of the
structure and folding of biopolymers, including its
associated forces and dynamics. Chapter 2 (Overview of
“Traditional” Experimental Arsenal to Study Biomolec-
ular Structure and Dynamics) briefly discusses other
biophysical methods, such as X-ray crystallography and
NMR, to characterize biomolecules. Other techniques,
such as circular dichroism, calorimetry, analytical ultra-
centrifugation, surface plasmon resonance, and several
others that are employed routinely by biophysical re-
searchers are described. As I read these initial chapters,
I reflected on my graduate school days when I sat in
Chemistry 686 listening to Professor Harold Scheraga
lecture on the fundamentals of the physical chemistry of
proteins. Although the subtopics are treated more thor-
oughly by other textbooks that focus primarily on
biophysical chemistry, Chapters 1 and 2 serve as a good
review for the novice. The chapters are well-written and
clear. It also allows one to view how mass spectrometry
compares with classical biophysical methods.
Chapter 3 (Overview of Biological Mass Spectrome-
try) provides a concise background in modern biologi-
cal MS that is suited to readers who are relatively new
to mass spectrometry. It covers the basics in mass spec-
trometry and tandem mass spectrometry, and it discusses
spectral interpretation, electrospray ionization (ESI), ma-
trix assisted laser desorption/ionization (MALDI), and
analyzers. In general, it is difficult to decide on the level
of coverage that should be devoted to each topic,
particularly to the introductory chapters. This chapter
does an effective job to describe the main areas of
biological MS, but in some cases, it provides informa-
tion at a level that is too high for the average novice and
may confuse these readers. For example, topics such as
collisional cooling and space charge are brought up
without any explanation of their definition. The physi-
cal process of ESI is adequately treated, and it is
described as a “convoluted process that involves sev-
eral steps.” An Appendix is included at the end of the
book that describes the physics of the ESI process in
more detail, such as the charge residue and ion evapo-
ration models. I would have preferred to include the
Appendix materials in this chapter, but it is a close call.
In general, however, the organization of materials in
this chapter is mildly confusing. Tandem MS is dis-
cussed before the description of the various mass ana-
lyzers. Many readers may perceive that “low” energy
and “high” energy keV collisional activation can be
performed routinely in the same instrument. The ana-
lyzer section of the chapter is not balanced well com-
pared with their usage today for biological MS. As
much as I miss using a magnetic sector MS, its descrip-
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Other details more commonly encountered, such as
delayed extraction/time-lag-focusing with time-of-
flight (TOF) instruments and new activation methods
such as electron capture dissociation (ECD) are either
missing or treated only briefly. Despite these minor
deficiencies, the chapter serves its intended purpose
well, particularly with its well-chosen list of references
at the end of the chapter.
The heart of the book is in Chapters 4 through 8,
and this is where the value of such a reference is
found. Chapter 4 (Mass Spectrometry-Based Ap-
proaches to Study Biomolecular Higher-Order Struc-
ture) covers topics such as chemical cross-linking,
hydrogen-deuterium exchange (HDX), and the MS
detection of noncovalently-bound protein complexes.
Chapter 5 (Mass Spectrometry-based Approaches to
Study Biomolecular Dynamics: Equilibrium Interme-
diates) and Chapter 7 (Protein Interaction: A Closer
Look at the “Structure-Dynamics-Function” Triad)
extend the discussion on the application of HDX for
examining the structure and dynamics of protein
folding and interactions. These chapters provide
some of the best general discussions of protein HDX
and MS I have read. They are written very much from
a protein biophysical chemist’s point-of-view. Several
examples from the authors’ research are highlighted
to support the discussion. I especially enjoyed read-
ing Chapter 6 (Kinetic Studies by Mass Spectrometry)
because I believe the application of MS to probe the
kinetics of protein folding, protein assembly, and
enzyme catalysis is an emerging area of research that
should see increased activity in the future. Very few,
if any, review articles treat the subject of MS and
kinetics as well as this chapter.
Chapter 8 (Synergism Between Biophysical Tech-
niques) attempts to describe the utility of MS in the
context of other biophysical probes by discussing in
detail two protein systems: lysozyme and the GroEL
protein chaperone. Quite a bit of data has been gathered
by many laboratories using MS and other methods to
assemble a picture of the structure and function of
lysozyme and GroEL. Although the presentation of the
data is accurate, it falls short of providing a critical
assessment of the advantages and disadvantages of MS.
Clearly, the authors’ philosophy is that there is “syn-
ergy between the more traditional biophysical methods
and modern MS.” However, the reader may get an
unrealistic view that every protein structure problem
can be solved by a healthy dose of mass spectrometry.
A discussion of when to use mass spectrometry and
when to turn to other biophysical techniques would
have been useful.
The last three chapters of the book include valuable
information and examples of the physical characteris-
tics of gas-phase protein molecules and other challeng-ing applications, such as membrane proteins and very
large protein assemblies, but the placement of the
material with respect to the overall book is somewhat
confusing. Chapter 9 (Other Biopolymers and Synthetic
Polymers of Biological Interest) is a cursory treatment of
the application of MS towards nucleic acids, oligosac-
charides, and synthetic polymers. However, there is no
doubt that proteins are the primary subject of this book.
In fact, it would be more accurate to include “Proteins”
in the book title. As a result, it could be argued that
Chapter 9 is not necessary. Chapter 10 (Biomolecular
Ions in a Solvent-Free Environment) and Chapter 11
(Mass Spectrometry on the March: Where Next? From
Molecular Biophysics to Structural Biology, Perspec-
tives and Challenges) are fine monographs by them-
selves, but they appear out of place. The discussion of
the role of the solvent in the structure of gas-phase and
solution phase proteins in Chapter 10 could have been
placed earlier in the book, for example, in Chapter 4, on
the role of MS for elucidating higher order structure. The
research area of ionmobility mass spectrometry (IMMS) is
treated lightly. Given the exciting work from several
laboratories that have highlighted the bright future of
IMMS for biophysical/structural biology, more coverage
of IMMS could have been included. But, relatively speak-
ing, these are all very minor criticisms of an otherwise
excellent book.
Overall, Mass Spectrometry in Biophysics is a valuable
resource for both the biophysicist who is interested in
MS and the MS “veteran” who wishes to keep up with
the field. By no means is this book a “how to” labora-
tory manual. On the other hand, important experimen-
tal details can be found easily from the citations with
full article titles. The book delivers an excellent histor-
ical perspective on the developments in bioanalytical
mass spectrometry to date, with references to work
dating back to 1600. (As much as I want to promote
mass spectrometry as the most useful tool of the ages, it
did not exist in the year 1600—in its present form.)
Most impressive is that the authors, Drs. Kaltashov and
Eyles, from the University of Massachusetts, are still
relatively early in their scientific careers, yet the book
delivers a sense of the history of the field. Reasonably
priced at US$89.95, the book is available separately in both
hardcover and electronic (“E-Book”) formats. I suppose
the electronic version will be valuable for classes using
composed course readers. At the recent 2005 ASMS
Conference, I had the opportunity to chair the session
on “Methods for Probing Protein Conformations.”
Many in the audience who are new to mass spectrom-
etry commented to me afterwards that they did not
realize that HDX, kinetics of protein-ligand binding,
and detection of protein assemblies could be performed
with MS. Mass Spectrometry in Biophysics should be
required reading for this growing audience.
